BUCKLE 

BACKGROUND OF THE INVENTION 
1 .FIELD OF THE INVENTION 

5 The present invention relates to a buckle for fastening a belt, especially to a 

side-release buckle or a side-push buckle disengageable by pressing lateral sides of the 
buckle by a manual operation. 

2.DESCRIPTION OF RELATED ART 

Conventionally, clothes, bags, helmets, baby carriages, sporting goods or the like 
10 have often employs a fastening with a strip-shaped material such as a belt or a tape. For 
such fastening, a buckle that can be attached to a belt etc. and manually locked/unlocked 
has been used. 

Typically, a buckle can be locked when a plug (male member) is inserted into a 
socket (female member) and pushed until it clicks (until it reaches a certain phase). 

15 A buckle disclosed in US Patent No. 5791026 (prior art 1) has a flat tubular 

socket and a plug inserted into the socket. The socket has a belt-holding part or an 
attachment part for attaching to a sheet or the like, and apertures are formed on both lateral 
sides thereof. The plug has a belt-holding part located on a base end of the plug, a guide 
bar provided at its center extending to a tip end from the base end, and a pair of lock arms 

20 to be disposed at the both sides and to be extended to the tip end of the plug from the base 
end pf the plug. The lock arms are made of flexible material and provided with engaging 
parts on an outer sides to be engageable with the inside of the socket. 

With this structure, by inserting the plug into the socket, the lock arms are 
engaged with the inside of the socket to couple the plug with the buckle. Then by 

25 pressing the lock arms of the plug with a hand, the pair of lock arms are flexed inward to 
be disengaged from the inner side of the socket, thereby readily decoupling the buckle. 
Such type of buckle is so called a side-release buckle, a side-push buckle or the like. 

In such side-release buckle, the pair of lock arms, the guide bar and the like are 
respectively projected from the plug. Therefore, the lock arms located outside can 
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unexpectedly catch other material thereon while the plug being released from the socket, 
and may be overextended outward, thereby causing their breakage. When axes of the 
plug and the socket are misaligned at the insertion of the plug into the socket, one of the 
lock arms may be out of the socket. If the plug is further inserted, the lock arm may be 
5 overextended outward, thereby causing the breakage. 

With respect to such problem, the buckle disclosed in the prior art 1 is provided 
with a retaining strap so as to connect approximately tip end of each lock arm with the 
intermediary of the guide bar. The retaining strap is made of flexible material and 
formed in V-shape. More specifically, the retaining strap is integrally molded with each 

10 lock arm, a guide bar and a plug base. The retaining strap is disposed so as to be 
V-shaped opening toward the tip ends of the respective lock arms. 

The retaining strap does not interfere the movement of the lock arm since it is 
integrally flexed with the lock arm when the lock arm is deformed inward while the plug 
being inserted into the socket. When the lock arm is overextended outward, the retaining 

15 strap is extended until straightened to restrict any further overextension of the lock arm, 
thereby preventing such breakage described above. Further, the retaining strap prevents 
a rim of the socket or other material from getting into a space between each lock arm and 
the guide bar so that overextension of the lock arm can be avoided. 

A buckle disclosed in Japanese Patent Laid-Open Publication No. 2000-166616 

20 (prior art 2) prevents outward extension of a lock arm as the prior art 1 , and facilitates its 
operation. In a buckle of the prior art 2, a plug is provided with a pair of lock arms and a 
guide bar as in the prior art L 

According to such buckle, a base end of the lock arm is connected to a plug base, 
and a tip end of the lock arm is connected to a tip end of the guide bar, thereby providing 

25 an effect for restricting plastic deformation of the lock arm, being similar as the effect for 
restricting overextension due to the retaining strap described in the prior art 1 . Note that 
the buckle of the prior art 2 is characterized in that the side of the base end of the lock arm 
(the side connected to the plug base) is formed thinner than the side of the tip end thereof 
(the side connected to the guide bar), thereby improving the deformability. The lock arm 
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rotates around the tip end of the guide bar as a pivot point. 

The prior art 1 shows that the retaining strap is V-shaped in order to readily 
realize compressive deformation. However, since the retaining strap is disposed at the 
5 narrow space between each lock arm and the guide bar, the retaining strap part in each 
side is largely deformed upon the coupling/decoupling of the buckle, therefore, the buckle 
still needs extra pressing force for being decoupled. 

Since the retaining strap is disposed so as to connect approximately each tip end 
of the lock arms with the intermediary of the guide bar, a recess is formed between the tip 
10 ends of the lock arms and the guide bar, therefore, the recess cannot sufficiently prevent 
other material from hanging-up hereinto. 

The prior art 2 can sufficiently resolve the hanging-up to other material since 
each lock arm in each side is connected to the tip end of the guide bar. 

However, the lock arm cannot be smoothly coupled with the guide bar, therefore, 
1 5 the buckle still needs extra pressing force for being decoupled. 

BACKGROUND OF THE INVENTION 

An object of the present invention is to provide a buckle of a side-release type or 
a side-push type, which can avoid breakage of a lock arm due to overextension and 
20 sufficiently facilitate a manual operation for decoupling the buckle. 

A buckle according to an aspect of the present invention includes: a socket; a 
plug having a tip end to be inserted to the socket and to be released from the socket by 
pressing from both sides of the socket, the plug having a base formed on a base end, at 
25 least a pair of lock arms extending from the base to the tip end of the plug, an engaging 
part formed on a part of the lock arm to be engageable with the socket, and a pressing part 
disposed at a part of the lock arm to be pressed when the socket is released; and a bridge 
connecting the parts of at least the pair of lock arms. 

According to the above arrangement, the bridge restricts overextension of the 
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lock arm to prevent its breakage. Further, since at least the pair of lock arms is 
connected together, the bridge can be positioned at a sufficiently wide space compared to 
the conventional buckle at which the bridge is connected to the guide bar, thereby 
allowing flexible deformation and a smooth operation for decoupling the buckle. 
5 Preferably, in the buckle of the above aspect of the present invention, both ends 

of the bridge are connected to the lock arms, and a central part of the bridge is located on 
the side of the tip end of the plug relative to the both ends. 

With such configuration, the bridge is so disposed to be close to the tip end as a 
whole, therefore, the lock arm more securely prevents other material from getting 
10 hereinto. 

Preferably, in the buckle of the above aspect of the present invention, the both 
ends of the bridge are located on the side of the base end of the plug relative to the 
pressing part, and the central part of the bridge is located on the side of the tip end of the 
plug relative to the pressing part. 
1 5 With such configuration, the bridge is positioned within an area where a manual 

operating force is applied onto the pressing parts, so that the bridge can readily receive the 
operation force thereby realizing smooth operation. 

Preferably, in the buckle of the above aspect of the present invention, the bridge 
is approximately V-shaped bent at the central part. 
20 With such configuration, the V-shaped bending part can induce deformation of 

the bridge, thereby realizing further smooth operation. 

Preferably, in the buckle of the above aspect of the present invention, the center 
angle of the approximately V-shape is 90 degrees or less. 

Accordingly, the angle being 90 degrees or less defines a round configuration 
25 which can be readily deformed when the bridge is pressed via the both ends, although the 
angle being more than 90 degrees defines a linear-like connection between both ends, and 
it would be more linear as the angle increases. Therefore, smooth operation can be 
further emphasized. 

A buckle according to another aspect of the present invention includes: a socket; 
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a plug having a tip end to be inserted to the socket and to be released from the socket by 
pressing from both sides of the socket, the plug having a base formed on a base end, at 
least a pair of lock arms extending from the base to the tip end of the plug, at least one 
guide bar disposed between the lock arms, an engaging part formed on a part of the lock 
5 arm to be engageable with the socket, and a pressing part disposed at a part of the lock 
arm to be pressed when the socket is released; and a bridge connecting the parts of at least 
the pair of lock arms and extending around a tip end of the guide bar. 

According to the above arrangement, the bridge restricts overextension of the 
lock arm to prevent its breakage as in the case without the guide bar. Further, since the 
10 bridge connects at least the pair of lock arms together, it can be positioned at a sufficiently 
wide space compared to the conventional buckle at which the bridge is connected to the 
guide bar, thereby allowing flexible deformation and a smooth operation for decoupling 
the buckle. 

Preferably, in the buckle of the above aspect of the present invention, the tip end 
15 of the guide bar is located on the side of the tip end of the plug relative to the both ends of 
the bridge and the bridge extending around the tip end of the guide bar at the central part 
thereof. 

With such configuration, when the lock arm is overextended, the bridge is flexed 
and contacts the tip end of the guide bar thereby restricting overextension of the lock arm. 

20 At this time, if the tip end of the guide bar is located on the side of the tip end of the plug 
relative to the both end of the bridge, the bridge can restrict overextension of the lock arm 
while bending. That is, the bridge is further bent to reduce pressing force under ordinary 
condition and to restrict overextension of the lock arm in an earlier step of its deformation. 
Further, an adjustment of the contacting position with the tip end of the guide bar can 

25 control the timing to restrict overextension. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front elevational view showing a coupled state of a buckle according to 
a first embodiment of the present invention; 
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Fig. 2 is a side elevational view showing the coupled state of the buckle 
according to the first embodiment; 

Fig. 3 is a front elevational view showing a plug of the buckle according to the 
first embodiment; 

5 Fig. 4 is a front elevational view showing a coupled state of a buckle according to 

a second embodiment of the present invention; and 

Fig. 5 is a front elevational view showing a plug of the buckle according to the 
second embodiment. 

1 0 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT(S) 

Embodiments of the present invention will be described below with reference to 
attached drawings. 

Figs. 1 to 3 are illustrations each showing a first embodiment of the present 
invention. 

15 In Figs.l and 2, a side-release buckle 1 of this embodiment has a socket 10 and a 

plug 20. 

The socket 1 0 integrally molded of synthetic resin has a flat tubular main body 1 1 . 

The main body 1 1 has an insertion slot 12 at a tip end of the socket 10, into which the plug 

20 is inserted, a pair of operation apertures 13 in each lateral side to disengage the plug 20, 
20 and a holding slot 14 at a base end of the socket 10 to secure a belt etc. The insertion slot 

12 and the operation aperture 13 are communicated with a cavity inside the main body. 

Engaging parts (not shown) are formed on the inside of the main body 1 1 to engage with a 

tip end part of the plug 20 inserted from the insertion slot 12. 

The plug 20 is integrally molded of synthetic resin. The tip end of the plug 20 
25 can be inserted into and released from the socket 10 by manually pressing the both sides 

of the socket 10. 

As shown in Fig. 3, the plug 20 has a base 21 provided at the base end, a pair of 
lock arms 22 extending to tip end of the plug 20 from the base 21, a guide bar 23 disposed 
between the lock arms 22. The lock arms 22 and the guide bar 23 define the tip end part 
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of the plug 20, which is inserted into the socket 10. 

There are an engaging part 24 engageable with a corresponding engaging part 
located on the inside of the socket 10 and a pressing part 25 to be pressed by a manual 
operation on the intermediaries of the lock arms 22. The pressing part 25 is exposed 
5 through the operation aperture 13 of the socket 10 for enabling the manual operation while 
the plug 20 being inserted into the socket 10. A holding slot 26 is provided at the base 
21 to secure a belt etc. 

A bridge 30 is formed between the pair of lock arms 22 to connect the 
intermediaries of the lock arms 22. The bridge 30 is formed when the plug 20 is 
1 0 integrally molded. 

Both ends 31 of the bridge 30 are connected to mutually facing surfaces of the 
lock arms 22. The both ends 31 are located at each backside of the pressing parts 25 of 
the lock arms 22, and locations thereof are located on the side of the base 21 relative to an 
expected position to which a pressing force F for decoupling of the buckle 1 is applied. 
15 The bridge 30 extends around a tip end of the guide bar 23 at the central part 32 

thereof. The bridge 30 is approximately V-shaped, and an angle where linear parts in 
each side of the central part 32 meet each other, i.e., a center angle of the central part 32, is 
approximately 60 degrees. Note that the central part 32 has no obviously sharpened 
angle, but a circular arc. 

20 The tip end of the guide bar 23 is adequately disposed at the side of the tip end of 

the plug 20 relative to the expected position of a pressing force F. The central part 32 
extending around the tip end of the guide bar 23 is disposed so as to have a predetermined 
space between the central part 32 and the tip end of the guide bar 23 under ordinary 
condition. In other words, when the pair of lock arms 22 extends outward, the bridge 30 

25 is pulled toward the both sides and the center angle thereof is enlarged so that the central 
part 32 contacts the tip end of the guide bar 23. 

According to the embodiment, following operation is worked out. 
When the plug 20 and socket 10 are coupled, the tip end part of the plug 20, i.e. 
the lock arm 22 and the guide bar 23 are inserted into the insertion slot 12 of the socket 10. 
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Postures of the main body 1 1 of the socket 10 and the plug 20 are thus relatively aligned 
according to the guide bar 23, and the engaging part 24 of the lock arm 22 is engaged with 
the inside of the main body 1 1 by further insertion. 

When the plug 20 and the socket 10 are decoupled, the pressing parts 25 of the 
5 lock arms 22 exposed through the operation apertures 13 of the socket 10 are manually 
pressed to mutually deform the pair of lock arms 22 inward. With such deformation, the 
engaging part 24 of the lock arm 22 is disengaged from the inner side of the main body 1 1 
thereby releasing the plug 20 from the socket 1 0. 

The bridge 30 is integrally deformed when the pair of lock arms 22 is mutually 
1 0 deformed inward during disengagement. In such situation, the manual disengagement is 
smoothly worked out since the deformation is flexible due to the large center angle 
although the center angle of the bridge 30 becomes less than the initial angle of 60 
degrees. 

In the embodiment, the plug 20 prevents other material from getting hereinto by 
15 the bridge 30 during disengagement, although the prior art has a large gap between the 
lock arms 22 and the guide bar 23. 

In case that other material or a rim of the insertion slot 12 of the socket 10 gets 
into the gap during engagement, the lock arm 22 is overextended outward and may be 
broken. In the present invention, in case that the lock arm 22 is overextended outward, 
20 the bridge 30 is integrally stretched to resist overextension of the lock arm 22. When the 
further extension is occurred, the central part 32 contacts the guide bar 23 thereby securely 
restricting any further overextension. 

According to the above-described embodiment, following advantages can be 
acquired. 

25 The plug 20 according to the embodiment, the large gap between the lock arm 22 

and the guide bar 23 during disengagement can prevent other material from getting 
hereinto by the bridge 30 connecting the lock arms 22 together. 

In case that other material or a rim of the insertion slot 12 of the socket 10 gets 
into the gap during engagement and the lock arm 22 is overextended outward, the bridge 
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30 can resist overextension of the lock arm 22. 

In case that the lock arm 22 is further extended, the central part 32 of the bridge 
30 contacts the guide bar 23, thus securely restricting any further overextension by 
adequately setting distance between the central part 32 of the bridge 30 and the tip end of 
5 the guide bar 23. 

The bridge 30 of the embodiment is approximately V-shaped with the center 
angle of 60 degrees. Therefore, the bridge 30 is flexibly bent and the force for manually 
pressing the pressing part 25 can be reduced during disengagement. 

The bridge 30 is disposed in a manner such that the both ends 31 thereof are 
1 0 positioned at the side of the base end of the plug 20 and the central part 32 is positioned at 
the side of the tip end of the plug 20 relative to an axis of the force F for manually 
pressing the pressing part 25, thereby allowing flexible deformation and smooth operation. 

The central part 32 of the bridge 30 is not a sharpened angle but a circular arc 
with a predetermined curvature, therefore repetitive deformations hardly cause a fatigue 
1 5 fracture thereby enhancing durability of the bridge 30. 

The bridge 30 is integrally molded with the plug 20 as a whole thereby 
facilitating its manufacture. Since the bridge 30 connects the intermediaries of the pair 
of lock arms 22 together, a flow of melted resin can be bypassed thereby facilitating 
molding process. 

20 Figs. 4 and 5 are illustrations each showing a second embodiment of the present 

invention. 

In Fig. 4, a side-push buckle 2 has a plug 40 and a socket 50. 

As shown in Fig. 5, the plug 40 has a base 41 and a pair of lock arms 42 as 
described in the first embodiment. 
25 In this embodiment, however, a pair of guide bars 43 is provided on the outside 

of the lock arm 42. 

There are an engaging part 44 engageable with a corresponding engaging part 
formed on the inside of the socket 50 and a pressing part 45 to be manually pressed on 
each intermediary of the lock arms 42 as described in the first embodiment. 
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In this embodiment, however, the pressing part 45 is not exposed while the socket 
being inserted. The pressing parts 45 are manually operated indirectly via movable parts 
provided on lateral sides of the socket 50 as described below. 

As shown in Fig. 4, the socket 50 integrally molded of synthetic resin has a flat 
5 tubular main body 51 as described in the first embodiment. The main body 51 has an 
insertion slot 52 at a tip end part, into which the plug 40 is inserted, a pair of operation 
levers 53 on each lateral side to disengage the plug 40, and a holding slot 54 at a base end 
to secure a belt etc. 

An engaging part 55 engageable with a corresponding engaging part 44 

10 (described below) is formed on the inside of the socket 50 according to the embodiment. 
The operation lever 53 is connected to the main body 51 at an insertion slot 52 side thereof 
in an swing-able manner, and has a pressing projection 56 to be formed on the side of a 
holding 54 and to be extended to the inside of the socket 50. In a state that the pressing 
projection 56 is inserted into the socket 50, i.e., the engaging part 44 of the lock arm 42 

15 (described later) is engaged with the corresponding engaging part 55, the pressing part 45 
of the lock arm 42 is deformed by pressing. The deformation disengages the engaging 
parts 44 and 55, and allows the socket 50 to be decoupled from the plug 40. 

As shown in Fig. 5, a bridge 60 is formed between the pair of lock arms 42 to 
connect intermediaries of the lock arms 42 as described in the first embodiment. 

20 Both ends 61 of the bridge 60 are connected to mutually facing surfaces of the 

lock arms 42. The both ends 61 are located at each backside of the pressing parts 45 of 
the lock arms 42, the both ends 61 being located at the side of the base 41 relative to an 
expected position to which a pressing force F for decoupling of the buckle 2 is applied. 

The bridge 60 is approximately V-shaped, and an angle where linear parts in each 

25 side of the central part 62 meet each other, i.e., a center angle of the central part 62, is 80 
to 90 degrees. 

According to the second embodiment, the same advantages as in the first 
embodiment can be obtained. 

In the second embodiment, since the central part 62 of the bridge 60 does not 
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contact the guide bar 43 unlike the first embodiment, therefore, a further effect cannot be 
obtained for restricting overextension of the lock arm 42 owing to the contact. In the 
second embodiment, however, the guide bars 43 on each side are disposed at the outside 
of the lock arms 42, therefore the guide bars 43 contact the lock arms 42 when the lock 
5 arms 42 are largely deformed outward thereby restricting further deformation. That is, in 
the embodiment, the further effect can be obtained for restricting overextension of the lock 
arms 42 by the guide bars 43 on each side. 

Note that the scope of the present invention is not restricted to the above specific 
embodiments, but includes modifications described below. 

10 Each center angle of the bridges 30 and 60 is preferably 90 degrees or less, a 

reasonable effect, however, can be obtained even if each center angle is 90 degrees or 
more, e.g. 120 degrees. Note that the center angle is preferably 90 degrees or less, if 
possible, approximately 60 degrees to make the bridge easily flexed as described in the 
first embodiment. The angle needs to be set with respect to the space where the bridges 

15 30 and 60 each is disposed, therefore minimum angle within the available space is 
preferable. 

The central parts 32 and 62 each of the bridges 30 and 60 is not restricted to the 
circular arcs, however, they may be obviously sharpened angles. Note that the circular 
arc is more advantageous for durability or the like. 
20 Any curvature radius can be employed for each circular arc of the central parts 32 

and 62. When the curvature radius is large, the central parts 32 and 62 each would be 
U-shaped rather than V-shaped, and the present invention includes such configuration. 

Further, the bridges 30 and 60 each can entirely be a circular arc without an 
obvious bending part, i.e., it can be C-shaped, and such configuration can also obtain the 
25 effect for restricting overextension of the lock arms 22 and 42. 

Furthermore, each bending part of the bridges 30 and 60 is not restricted to be 
V-shaped or U-shaped, it may be, however, W-shaped with a plurality of bending parts. 
In such case, each angle of the bending parts can be set appropriately. 

The bridges 30 and 60 can be disposed at any position with no respect to the 
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expected position of the pressing force F during disengagement. Note that each location 
of the bridges 30 and 60 on the axis of the force F is advantageous as the first and second 
embodiments. 

The present invention is not restricted to the one including the guide bar 23 or 43 
5 according to the first and second embodiments, however, the one without the guide bar 23 
or 43 can be applied. 

In the first and the second embodiments, the engaging part and the pressing part 
can be appropriately arranged. For instance, the engaging part 24 or 44 can be located on 
any position between the lock arms 22, or can be arranged at the tip end of the lock arm 22 
10 as long as the position of the engaging part 24 or 44 is on a part of the lock arm 22. 
Further, the orientation of the lock arm 22 may be not only toward the lateral side of the 
socket 20 or 40 but also toward a flat side of the socket 20 or 40. 

The pressing part 25 can also be arranged at any position of the lock arm 22 with 
an arbitrary orientation. 
1 5 In other aspects, such as material for each part, producing methods, specific 

dimension, configuration can be appropriately set for putting the present invention into 
practice, and each aspect is included for the present invention. 



